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Eelgrass Survey Results for the Brightwater Marine Outfall Alternatives

1.

INTRODUCTION

King County has prepared a Draft Environmental Impact Statement (Draft EIS) and Final
Environmental Impact Statement (Final EIS) on the Brightwater Regional Wastewater Treatment
System. The Final EIS is intended to provide decision-makers, regulatory agencies and the public
with information regarding the probable significant adverse impacts of the Brightwater proposal
and identify alternatives and reasonable mitigation measures.

King County Executive Ron Sims has identified a preferred alternative, which is outlined in the
Final EIS. This preferred alternative is for public information only, and is not intended in any way
to prejudge the County's final decision, which will be made following the issuance of the Final
EIS with accompanying technical appendices, comments on the Draft EIS and responses from
King County, and additional supporting information. After issuance of the Final EIS, the King
County Executive will select final locations for a treatment plant, marine outfall and associated
conveyances.

The County Executive authorized the preparation of a set of Technical Reports, in support of the
Final EIS. These reports represent a substantial volume of additional investigation on the
identified Brightwater alternatives, as appropriate, to identify probable significant adverse
environmental impacts as required by the State Environmental Policy Act (SEPA). The collection
of pertinent information and evaluation of impacts and mitigation measures on the Brightwater
proposal is an ongoing process. The Final EIS incorporates this updated information and
additional analysis of the probable significant adverse environmental impacts of the Brightwater
alternatives, along with identification of reasonable mitigation measures. Additional evaluation
will continue as part of meeting federal, state and local permitting requirements.

Thus, the readers of this Technical Report should take into account the preliminary nature of the
data contained herein, as well as the fact that new information relating to Brightwater may
become available as the permit process gets underway. It is released at this time as part of King
County's commitment to share information with the public as it is being developed.

1.1. SURVEY PURPOSE

As part of the siting process for a proposed marine outfall for the Brightwater Treatment Plant,
King County Department of Natural Resources and Parks documented the distribution and
abundance of eelgrass and macroalgae along the Puget Sound shoreline from approximately
Mukilteo south to Shilshole Marina (Woodruff et al., 2001). The original survey was conducted
in 1999 with hydroacoustic and video equipment towed from a boat. That survey included the two
candidate outfall zones (Zones 6 and 7S). A small area surrounding the Chevron barge dock at
Point Wells in Zone 78S, the area immediately south of the former Unocal pier in Zone 6, and the
area north of the former Unocal pier to the Port of Edmonds’ marina in Zone 6 were not surveyed
due to difficulties in maneuvering the boat and towed equipment near dock structures. Since
these areas are in close proximity to the alternative outfall alignments evaluated in the Final EIS,
it was important to document eelgrass habitat in the area. This document presents results from a
quantitative eelgrass survey conducted by SCUBA divers between July 23 and August 18, 2003
that fills the data gaps from the previous survey, and provides information for the Final EIS about
eelgrass abundance and distribution along the proposed outfall alignments in the two candidate
zones. Diver surveys were conducted to provide comparable data for all proposed outfall
alignments utilizing the same survey technique.
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1.2. SITE DESCRIPTION

Zone 6 is located offshore of Edwards Point and extends approximately 7,500 feet (ft) west from
the shoreline to water depths of approximately 600 ft (Figure 1). There is a marine sanctuary at
the north end of the zone and a major structure (the former Unocal pier) extending from the
shoreline to approximately -50 ft mean lower low water (MLLW). The proposed outfall
alignment in this zone begins at the effluent pump station at the proposed treatment plant, extends
west to the shoreline, then continues west into Puget Sound north of the pier. The outfall would
extend from the shoreline to a depth of approximately 600 ft below MLLW.

Zone 78 is located offshore of Point Wells and extends approximately 7,500 ft west from the
shoreline to water depths of approximately 700 ft (see Figure 1). The preferred alignment begins
at Portal 19 on the southern edge of the Chevron Point Wells facility, extends on land to the tip of
Point Wells, and then continues west into Puget Sound. The outfall would extend from the
shoreline to a depth of approximately 600 ft below MLLW. For comparative purposes, a second
alignment in Zone 7S was also surveyed for eelgrass distribution and abundance. This second
alignment leaves shore at the Richmond Beach area and extends west into Puget Sound.
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2.

SURVEY METHODS

The eelgrass survey was conducted according to Washington Department of Fish and
Wildlife (WDFW) guidelines for intensive eelgrass/macroalgae surveys (WDFW, 1999).
A brief description of the methods is provided below and a more detailed description may
be found in the Eelgrass Monitoring Survey Plan for the Brightwater Marine Outfall
Alternatives (King County, 2003). The Zone 6 and Zone 7S Point Wells alignment
surveys were conducted along thirteen transects placed perpendicular to shore (Figures 2
and 3). These transects were placed along the proposed outfall alignment and parallel to
the alignment at 10, 20, 30, 55, 80 and 105 ft on both sides

Only three transects were surveyed for the Richmond Beach alignment in Zone 7S
(Figure 4). These transects were placed along the potential outfall alignment and parallel
to the alignment at 20 ft on both sides. This potential alignment was surveyed in order to
obtain comparable data with the preferred alignment and to provide data for comparison
to the previously collected hydroacoustic and video survey data.

Each transect was initiated from digital global positioning system (DGPS) coordinate
points located at the shoreward end of the proposed outfall alignment between + 0.5 to
+15 ft MLLW. The elevation of the shoreward end of the transect was based on the
availability of contour data. The shoreward end of a line marking each transect was fixed
at the shoreline and extended west from the shoreline following predetermined compass
headings. Data were collected at 20 ft intervals along each transect. The offshore end of
each transect was marked with a buoy to aid in the placement of adjacent transects. The
compass bearing of each transect from the starting point was noted on the field data sheet.
The starting and ending point of all survey transects encompassed the entire eelgrass beds
in the survey area.

Divers recorded the following information for each transect; qualitative substrate type,
eelgrass turion (shoot) counts using a 0.25 m* quadrat placed at the 2, 6, and 10 o’clock
positions for each survey position, and visually estimating percent cover of macroalgae
using a 0.25 m” quadrat placed at the 2, 6, and 10 o’clock positions at each survey
position. Data from the three quadrats at each survey position were averaged to obtain
mean densities. Additional information was also collected, including time and depth at
each survey position and presence of easily observed invertebrate and vertebrate species.
Fish and macroinvertebrates seen while conducting the eelgrass survey were noted. The
intent was to document easily observed invertebrates and vertebrates, not to perform a
benthic analysis or search for organisms beneath rocks. Species easily observed in the
survey areas included fish, sea stars, crabs and, in intertidal areas, clams as evidenced by
squirts or siphon holes.

In intertidal areas for all zones, data was collected during low tide. For Zone 6 transects,
data between the 100 to 200 ft distance along the transects were collected by divers after
the tide was sufficiently high to perform a dive. Data from 220 to 380 ft distance along
the transects were collected visually from the vessel. This area consisted of a sand bar
and the entire area was walked at low tide. No eelgrass or macroalgae was observed,
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therefore, no diver transects were performed in this area. Data between the 400 to 560 ft
distance along the transects were collected by divers.

In Zone 7S along the preferred alignment, data between the 0 to 200 ft distance along the
transects were collected intertidally. From 220 ft to the end of the transects, data were
collected by divers.

Survey positions along the preferred alignment in Zone 7S, and at the 10, 55, and 105 ft
transects on either side of the preferred alignment transect were permanently marked in
the field with 2-foot PVC stakes driven 1.5 ft into the substrate to allow for repeatable
surveys. Repeat surveys at permanent markers can be problematic as plant debris can
become caught on the marker and dragged along the bottom, scouring a circular area of
up to a meter in radius. Therefore, at the permanently marked stations, quadrats were
placed slightly differently to avoid the area that is vulnerable to future scouring (Figure
5). As shown in Figure 5, a one-meter extension pole was attached to a proximal corner
of the quadrat, so the three survey observations could be collected outside a one-meter
arc around the permanent marker. A photograph of the apparatus is presented in Figure
6. When viewed from above, the extension pole was attached to the right proximal
corner of the quadrat. The base of the extension pole was fitted with a flat plate with a
hole that fit over the survey stake. The plate was marked in such a way to allow
alignment of the quadrat in the three positions indicated on Figure 5. The quadrat that
was placed one meter down the transect from the survey position (i.e., one meter in the
offshore direction) was designated the 2 o’clock position. The quadrat 120 degrees
clockwise around the arc (viewed from above) from the 2 o’clock position was
designated the 6 o’clock position, and the quadrat 240 degrees clockwise around the arc
(viewed from above) from the 2 o’clock position was designated the 10 o’clock position.
These three positions still represent replicates of the survey position, but are protected
from future scouring around the marker.

Quadrats at survey positions lacking a permanent marker were placed at the conventional
2, 6, and 10 o’clock positions adjacent to the survey position (the 6 o’clock quadrat being
on the onshore side of the survey position, centered on the transect). A compass was
used to align the quadrats with the transects.

4 - Survey Results September 2003



Eelgrass Survey Results for the Brightwater Marine Outfall Alternatives

3. RESULTS

3.1. ZONE 7S-- RICHMOND BEACH

The Richmond Beach alignment was surveyed on July 23, 2003. The survey was
performed by placing a base transect line along the alignment from approximately +0.5 ft
to —20 ft MLLW. The transect line was marked with flags at 20 ft intervals along the
line. The transect starting coordinates were supplied by King County and were located
on the beach using Trimble DGPS equipment. The starting location was approximately
100 ft seaward of riprap located at +0.5 ft MLLW. An anchor was placed at this location
and the attached transect line was deployed off the bow of a vessel as it motored offshore
along the outfall alignment. Vessel movement was tracked on the screen of the DGPS
along the preloaded alignment to ensure that the transect was placed accurately along the
alignment. At the offshore position, the end of the transect line, with weights attached,
was lowered to the bottom and marked with a float. Additional weights with floats were
placed along the alignment at 200 ft intervals to help hold the line in position for the
survey crew during deployment.

Data were collected along the central baseline transect and along additional transects
parallel to the base transect at 20 ft intervals in both directions. Data were collected at 20
ft increments along the length of all three transects. A compass and tape measure were
used to locate the survey positions off of the central baseline transect. At each survey
position, quadrat counts were made at the 2, 6, and 10 o’clock positions. Time and depth
(based on the divers depth gauge) were recorded for each position so that tidal corrections
could be calculated.

3.1.1. Substrate Characteristics

The seafloor slope is gradual extending seaward from +0.5 ft MLLW. The substrate
along the transects from +0.5 ft MLLW seaward consists almost entirely of sand, with
visual observations ranging from 90-100% sand. A few small patches of gravel and
cobble substrate were observed throughout the survey; however, the majority of the
survey area consists of sand. The lower intertidal area gradually slopes to approximately
—10 ft MLLW at approximately 1,200 ft offshore. The survey did not continue seaward
beyond —10 ft MLLW, as additional vegetation was not present.

3.1.2. Eelgrass Distribution

Eelgrass data for the Richmond Beach alignment and parallel transects are presented in
Table 1 and Figure 7. Eelgrass was first observed at the 60 ft distance along the transects
(+0.4 ft MLLW) and eelgrass terminated at 1240 ft (-9.8 ft MLLW).
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Table 1. Richmond Beach-- Zone 7S Eelgrass Distribution

Average Density (shoots/m?)

Transect #
Distance Along Outfall
Transect (ft) | Depth (MLLW)® 20 ftN Alignment (0) 20ftS

0 +0.5 0 0 0
20 +0.5 0 0 0
40 +0.5 0 0 0
60 +0.4 48 0 4
80 -0.6 8 8 0
100 -0.9 0 8 0
120 -1.0 20 0 0
140 -1.0 40 0 0
160 -1.1 52 0 0
180 -1.2 12 12 36
200 -0.2 0 0 0
220 -0.2 0 12 80
240 +0.1 12 60 60
260 +0.1 0 52 20
280 +0.1 0 0
300 +0.2 0 0 0
320 +0.3 16 12 0
340 +0.3 0 0 0
360 +0.4 0 0 0
380 +0.4 0 0 20
400 -1.6 4 12 20
420 -1.9 24 12 36
440 -1.9 0 0 20
460 -2.2 0 0 0
480 -2.2 48 0 0
500 -1.5 0 0
520 -1.5 12 0 0
540 -1.5 0 0
560 -1.8 0 0
580 -1.8 0 0 0
600 -1.8 12 0 0
620 -2.8 0 8 20
640 -2.5 0 44 0
660 -2.2 0 0 0
680 -2.2 0 0
700 -2.2 4 20 0
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Table 1. Richmond Beach-- Zone 7S Eelgrass Distribution (continued)

Average Density (shootslmz)
Transect #
Distance Along Outfall
Transect (ft) | Depth (MLLW)® 20 ft N Alignment (0) 20ftS

720 -2.2 0 0 8
740 -1.9 0 0 0
760 -1.9 0 0 0
780 -1.9 0 0 0
800 -2.9 0 0 0
820 -3.4 0 0 0
840 -3.1 28 8 0
860 -3.6 8 12 20
880 -4.1 0 35 17
900 -3.7 0 21 16
920 -3.5 0 0 0
940 -3.5 0 15 19
960 -5.8 6 0 0
980 -5.8 9 17 0
1000 -5.8 16 2 8
1020 -6.4 15 13 15
1040 -6.1 0 0 0
1060 -6.1 0 0 0
1080 -6.9 0 0 0
1100 -4.7 0 0 0
1120 -4.7 0 0 0
1140 -5.5 14 0 19
1160 -6.3 10 18 8
1180 -5.9 3 9 9
1200 -6 38 3 22
1220 -9 10 10 15
1240 -9.8 0

1260 -10.8 0

1280 -12.5 0

? depths are for transect #(0)
Shaded cells denote monitoring stations where eelgrass was present.
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In general, the eelgrass was patchy in distribution above —2.9 ft MLLW with narrow
bands of eelgrass running parallel to the shoreline. These bands covered two to four
consecutive quadrat stations (i.e., they were 40-80 ft wide perpendicular to the shoreline)
and were interspersed with areas devoid of eelgrass. Eelgrass density within the patches
averaged 24 shoots/m” (standard deviation (sd) = 19 shoots/m?). For all three transects
surveyed, eelgrass density was 14 shoots/m” (sd = 26 shoots/m?) within the quadrats,
including quadrats with no eelgrass.

Below —3.4 ft MLLW, approximately at a distance of 840 ft along the transects, eelgrass
occurred in wider (up to 100 ft) and denser beds. Average patch density in this region
was 58 shoots/m” (sd = 32 shoots/m?).

3.1.3. Macroalgae

Two species of macroalgae were observed in abundance in the survey area, Ulva sp. and
Smithora naiadum. The green alga, Ulva sp. was commonly observed from 0 to 420 ft
along the distance of the transects (approximately +0.5 to —1.9 MLLW) either free-
floating within the eelgrass beds or attached to shell debris. Percent cover of Ulva sp.
ranged from 0-25%. Below —1.5 ft MLLW, Ulva sp. was present but less abundant
(coverage 0-5%) (Table 2).  S. naiadum is primarily an epiphytic species found on
fronds of eelgrass in Puget Sound and percent cover for this species was not estimated. S.
naiadum associated with eelgrass was observed in the survey area from approximately —2
ft to -9 ft MLLW. Kelp was not observed in the survey area.

3.1.4. Organisms

Few invertebrates or fish were observed in the survey area. In the shallower areas (+0.5
to —0.2 ft MLLW), anemones (4Anthopleura xanthrogrammica) were observed. No clam
siphons were observed within the quadrats. Rock crabs (Cancer productus) and juvenile
speckled sanddabs (Citharichthys stigmaeus) were the only other animals observed in the
survey area and were generally observed below —3.0 ft MLLW.

3.2. ZONEG6

The Zone 6 alignment was surveyed on July 24, 2003. The survey was performed by
placing a transect line along the alignment from approximately the +2.0 ft MLLW to —20
ft MLLW. The transect was placed as described for Richmond beach. The transect line
was marked with flags at 20 ft intervals along the line.

Although only one physical transect line was placed using DGPS coordinates, 13 parallel
transects were surveyed. Data were collected along the central baseline transect and
along additional transects placed at 10, 20, 30, 55, 80, and 105 ft on both sides of the base
transect. Survey positions along the side transects were located by using a compass and
tape measure attached to each 20 ft mark along the central transect. At each survey
position, three quadrat counts were made at the 2, 6, and 10 o’clock positions. Transect
positions from the landward end to the 200 ft mark (-1.0 ft MLLW) were surveyed during
an ebb tide. Transect positions from 200 ft seaward to 560 ft (-6.0 ft MLLW) were
surveyed on a flood tide. Time and depth were recorded for each position so that tidal
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corrections could be calculated. The survey stopped at the -6.0 ft MLLW, as eelgrass and
other macroalgae were not present beyond this depth.
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Table 2. Richmond Beach-- Zone 7S Macroalgae Distribution

Distance Along

Average Density (% Cover)

Transect #

Outfall Alignment

Transect (ft) Depth (MLLW)® 20t S (0) 20 ft N

0 +0.5 2 0 3
20 +0.5 0 0 0
40 +0.5 2 2 0
60 +0.4 2 2 5
80 -0.6 0 2 2
100 -0.9 2 3 0
120 -1.0 0 0 2
140 -1.0 5 0 2
160 -1.1 0 0 10
180 -1.2 3 3 2
200 -0.2 0 0 0
220 -0.2 20 3 0
240 +0.1 15 15 3
260 +0.1 7 8 0
280 +0.1 3 0 0
300 +0.2 0 0 0
320 +0.3 2 2 3
340 +0.3 0 0 0
360 +0.4 0 0 2
380 +0.4 3 0 0
400 -1.6 15 0 0
420 -1.9 3 6 3
440 -1.9 0 0 0
460 -2.2 0 0 0
480 2.2 0 0 0
500 -1.5 0 0 0
520 -1.5 0 0 0
540 -1.5 0 0 0
560 -1.8 0 0 0
580 -1.8 0 0 0
600 -1.8 0 0 0
620 -2.8 0 2 0
640 -2.5 0 0 0
660 -2.2 2 0 2
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Average Density (% Cover)
Transect #
Distance Along Outfall Alignment
Transect (ft) Depth (MLLW)? 20t S (0) 20ftN

680 -2.2 0 0 0
700 2.2 0 0 0
720 -2.2 0 0 0
740 -1.9 0 0 0
760 -1.9 0 0 0
780 -1.9 0 0 0
800 -2.9 0 0 0
820 -3.4 0 0 0
840 -3.1 0 0 0
860 -3.6 0 0 0
880 -4.1 0 0 0
900 -3.7 0 0 10
920 -3.5 10 10 10
940 -3.5 0 0 10
960 -5.8 10 10 0
980 -5.8 10 0 0
1000 -5.8 0 0 0
1020 -6.4 0 0 0
1040 -6.1 0 0 0
1060 -6.1 0 0 0
1080 -6.9 0 0 0
1100 -4.7 0 0 0
1120 -4.7 0 0 0
1140 -5.5 0 0 0
1160 -6.3 0 0 0
1180 -5.9 0 0 0
1200 -6 25 0 25
1220 -9 20 22 27
1240 -9.8 0

1260 -10.8

1280 -12.5

@ depths are for transect #(0)
Note: Macroalgae includes all algal species, excluding eelgrass
Shaded cells denote monitoring stations where macroalgae was present.
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3.2.1. Substrate Characteristics

From +2.0 to +1.0 ft MLLW the substrate north of the proposed alignment consists
primarily of gravel (90-100%). Occasional small boulders were also observed. South of
the proposed alignment the substrate consists of sand (10-80%) and gravel (25-80%).
Below +1.0 ft MLLW the substrate transitions to predominately sand with coverage
below +0.3 ft MLLW 100% sand.

3.2.2. Eelgrass Distribution

Eelgrass data for the Zone 6 alignment and parallel transects are presented in Table 3 and
Figure 8. Eelgrass distribution in Zone 6 was characterized by a relatively wide bed
beginning at the 60 ft mark along the transects (approximately +1.75 ft MLLW) and
terminating at the 180 ft distance along the transects (approximately +1.2 ft MLLW).
The bed width varied but generally ranged from 40 to 140 ft wide (perpendicular to
shore) and ran the entire breadth of the survey area (210 feet parallel to shore) (see Table
3). Bed width was wider along the transects placed south of the outfall alignment and
began slightly higher up in the intertidal zone, particularly at the transects 55 to 105 ft
south of the outfall alignment. There was no eelgrass observed below the 220 ft distance
along the transects (approximately +0.1 ft MLLW). Density of eelgrass within the bed
was much greater than at Richmond Beach with an average density of 108 shoots/m” (sd
= 96 shoots/m?). For all 13 transects surveyed eelgrass density was 21 shoots/m” (sd = 60
shoots/m?) within the quadrats, including quadrats with no eelgrass.

3.2.3. Macroalgae

The upper intertidal, consisting primarily of gravel, contains no macroalgae. Macroalgae
habitat begins where the intertidal starts to slope at approximately +2 ft MLLW.

The green alga, Ulva sp. dominated the mid-intertidal area from approximately +1.0 to —
1.0 ft MLLW. Algal cover was dense (up to 100% coverage) from 0 to the 100 ft mark
along the transects (approximately +1.0 to +0.3 ft MLLW). Ulva sp. was sparse from
approximately +0.3 to —1.0 ft MLLW (average coverage approximately10%) and
disappeared completely below the 440 ft distance along the transects. Other algal species
observed include Enteromorpha sp. and Mastocarpus papillatus. Kelp was not observed
in the survey area. Macroalgae data for the Zone 6 alignment and its lateral transects are
presented in Table 4.

3.2.4. Organisms

Few organisms were observed in the survey area. Bivalve siphon holes were observed in
the intertidal survey area where the substrate is a mix of gravel and cobble. In the lower
intertidal area (+0 ft MLLW) where substrate is sandy, few animals were observed.
Juvenile speckled sanddabs were observed on the offshore sandy substrate (below —2.0 ft
MLLW) throughout the survey area.
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Table 3. Zone 6 Eelgrass Distribution

Average Density (shoots/m?)
Transect #
Distance Along Depth Outfall
Transect (ft) (MLLW)® | 105N | 80N 55N 30N 20N 10N |Alignment (0)[ 10S 20S 30S 55S 80S 1058
0 +2.0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 +1.0 0 0 0 0 0 0 16 16
40 +1.0 0 0 0 0 0 0 0 0 0 0 128 244 192
60 +1.0 0 60 356 128 32 208 320 0 8 16 28 0 320
80 +0.0 0 172 64 188 180 152 164 180 268 24 64 336 288
100 +0.3 12 148 160 112 20 8 12 88 112 52 12 188 52
120 +0.6 0 0 12 68 0 160 12 84 52 12 160 232 80
140 -0.3 32 24 96 124 16 0 0 72 148 0 280 240 100
160 +0.3 0 0 40 0 0 0 0 44 84 72 12 160 288
180 +1.2 0 0 20 0 0 0 12 28 80 0 8 0 0
200 +1.0 0 0 0 0 0 0 0 8 0 0 0 12 0
220 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
240 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
260 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
280 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
300 +0.1 0 0 0 0 0 0 0 0 0 0 0 0 0
320 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
340 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
360 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
380 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
400 2.1 0 0 0 0 0 0 0 0 0 0 0 0 0
420 2.3 0 0 0 0 0 0 0 0 0 0 0 0 0
440 -1.9 0 0 0 0 0 0 0 0 0 0 0 0 0
460 -3.1 0 0 0 0 0 0 0 0 0 0 0 0 0
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Average Density (shoots/m?)
Transect #
Distance Along Depth Outfall
Transect (ft) (MLLW)® | 105N | 80N 55N 30N 20N 10N |Alignment (0)| 10S 20S 30S 558 80S 105S
480 -4.3 0 0 0 0 0 0 0 0 0 0 0 0 0
500 -5.9 0 0 0 0 0 0 0 0 0 0 0 0 0
520 -7.0 0 0 0 0 0 0 0 0 0 0 0 0 0
540 -8.6 0 0 0 0 0 0 0 0 0 0 0 0 0
560 -12.6 0 0 0 0 0 0 0 0 0 0 0 0 0

? depths are for transect #(0)
n/d = no data
Shaded cells denote monitoring stations where eelgrass was present.
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Table 4. Zone 6 Macroalgae Distribution

Average Density (% Cover)
Transect #
Distance Along Depth Outfall
Transect (ft) (MLLW)* | 105N | 80N | 55N | 30N | 20N | 10N |Alignment(0)| 10S 20S 308 55S 80S 105S
0 +2.0 0 0 0 0 0 75 75 75 75 75 75 75 75
20 +1.0 0 0 0 72 82 93 78 90 75 80 80 75 42
40 +1.0 0 0 75 50 57 57 78 40 50 40 28 10 20
60 +1.0 75 53 32 58 75 45 10 90 80 25 85 80 25
80 +0.0 75 13 57 8 13 27 37 68 8 58 58 10 20
100 +0.3 17 7 3 8 8 8 10 8 7 10 78 20 58
120 +0.6 20 0 0 3 0 13 3 13 8 5 7 5 20
140 -0.3 7 17 3 2 2 0 0 13 10 0 10 7 20
160 +0.3 20 17 7 0 0 7 8 17 15 3 12 22 5
180 +1.2 40 20 10 10 10 10 10 10 20 10 7 3 0
200 +1.0 27 20 10 0 0 10 0 7 0 3 10 7 3
220 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
240 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
260 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
280 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
300 +0.1 0 0 0 0 0 0 0 0 0 0 0 0 0
320 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
340 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
360 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
380 n/d 0 0 0 0 0 0 0 0 0 0 0 0 0
400 -2.1 3 0 0 0 0 0 0 0 0 0 0 0 0
420 -2.3 0 0 0 0 0 0 0 0 0 3 0 0 0
440 -1.9 0 0 0 2 0 0 0 0 0 0 0 0 0
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Average Density (% Cover)
Transect #
Distance Along Depth Outfall
Transect (ft) (MLLW)® | 105N 80N 55N 30N 20N 10N |Alignment (0)| 10S 20S 30S 558 80S 1058
460 -3.1 0 0 0 0 0 0 0 0 0 0 0 0 0
480 -4.3 0 0 0 0 0 0 0 0 0 0 0 0 0
500 -5.9 0 0 0 0 0 0 0 0 0 0 0 0 0
520 -7.0 0 0 0 0 0 0 0 0 0 0 0 0 0
540 -8.6 0 0 0 0 0 0 0 0 0 0 0 0 0
560 -12.6 0 0 0 0 0 0 0 0 0 0 0 0 0

? depths are for transect #(0)

n/d = no data

Note: Macroalgae includes all species except eelgrass

Shaded cells denote monitoring stations where macroalgae was present.
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3.3. ZONE 7S--POINT WELLS

The Point Wells, Zone 7S preferred alignment transects were established on August 7 and
8, 2003 and the eelgrass survey was performed on August 11, 12 and 18, 2003. Thirteen
parallel transects, including the transect along the alignment, were established. The
parallel transects were established at 10, 20, 30, 55, 80, and 105 ft as described for Zone
6. Survey positions were spaced at 20 ft increments along each transect. Survey
positions along the 20, 30, and 80 ft north and south transects were located using
compass bearings and tape measures attached to the stakes at the central alignment.
Transects were established from +15 ft MLLW and extended offshore to approximately
—20 ft MLLW. Eelgrass and other macroalgae were not present beyond this depth.

3.3.1. Substrate Characterization

The baseline transect along the outfall alignment began at the toe of a riprap wall
bordering the Chevron Richmond Beach Asphalt Terminal. At the toe of the riprap
(+15.0 ft MLLW) the intertidal area generally consists of approximately 80%
cobble/gravel substrate with small amounts of sand that extends throughout the study area
to a depth of approximately —2.0 ft MLLW, or a distance of approximately 240 ft along
the transect. Substrate changes primarily to sand from —2.0 to —20 ft MLLW. The
offshore area along the south 105 ft transect contained some gravel patches.

3.3.2. Eelgrass Distribution

Eelgrass data for the proposed Point Wells alignment and parallel transects are presented
in Table 5 and Figure 9. Eelgrass distribution along the preferred alignment at Point
Wells was patchy north of the baseline transect and slightly wider and more continuous
south of the baseline transect. These findings are consistent with observations of
Woodruff et al. (2001) who observed a large, moderately dense bed begin to terminate at
the southern point of Point Wells. Eelgrass appeared at the 220 ft distance along the
transects (approximately —2.0 ft MLLW) and terminated at the 420 ft distance along the
transects. In areas where eelgrass was present, average density was 41 shoots/m? (sd =
28 shoots/ m”) with a maximum average density of 113 shoots/m®. The highest densities
were observed at depths between —4 to approximately —9 ft MLLW. For all transects
surveyed, average eelgrass density was 9 shoots/m” (sd = 22 shoots/m”) within the
quadrats, including quadrats with no eelgrass. Eelgrass along the alignment transect
(transect # 0) contained a narrow band of patchy eelgrass, approximately 100 ft in length.
Average densities along the edge of this band ranged from 4 to 12 shoots/m”.

Eelgrass distribution mirrors the bathymetry of the area. The northern end of the survey
area has a narrower shelf relative to the southern end. To the north, the eelgrass
terminates 320 feet from the shoreward terminus of the transect (-9.1 ft MLLW). Along
the southern end of the area the eelgrass terminates 400 ft from the shoreward terminus of
the transect (-14.6 ft MLLW).
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Table 5. Zone 7S — Point Wells Eelgrass Distribution

Average Density (shoots/m?)
Transect #
Distance Along Depth Outfall
Transect (ft) (MLLW)® | 105N 80N 55N 30N 20N 10N |Alignment (0)| 10S 20S 308 558 80S 105S
0 int 0 0 0 0 0 0 0 0 0 0 0 0 0
20 int 0 0 0 0 0 0 0 0 0 0 0 0 0
40 int 0 0 0 0 0 0 0 0 0 0 0 0 0
60 int 0 0 0 0 0 0 0 0 0 0 0 0 0
80 int 0 0 0 0 0 0 0 0 0 0 0 0 0
100 int 0 0 0 0 0 0 0 0 0 0 0 0 0
120 int 0 0 0 0 0 0 0 0 0 0 0 0 0
140 int 0 0 0 0 0 0 0 0 0 0 0 0 0
160 int 0 0 0 0 0 0 0 0 0 0 0 0 0
180 int 0 0 0 0 0 0 0 0 0 0 0 0 0
200 int 0 0 0 0 0 0 0 0 0 0 0 0 0
220 -2.0 0 0 5) 0 12 4 8 8 19 0 23 39 0
240 -2.6 20 31 0 52 19 0 11 15 8 65 25 36 100
260 -3.3 0 44 0 36 11 113 67 0 8 0 0 0 4
280 -4.2 0 60 0 25 39 0 27
300 6.0 96 49 81 85 49 40 49 79 57 73 53 5) 0
320 -10.9 47 19 45 0 4 0 5 5 24 65 63 65 47
340 -14.8 0 0 0 0 0 0 0 0 7 16 67 63 65
360 -21.8 0 0 0 0 0 0 0 0 0 0 16 49 87
380 n/d 0 0 0 0 0 0 0 0 0 0 0 0 67
400 n/d 0 0 0 0 0 0 17
420 n/d 0 0 0 0 0 0 0

? depths are for transect #(0)

n/d = no data

blank rows indicate data was either lost or not collected
Shaded cells denote monitoring stations where eelgrass was present.

September 2003

Survey Results -18



Eelgrass Survey Results for the Brightwater Marine Outfall Alternatives

3.3.3. Macroalgae

From the toe of the riprap substrate extending offshore to the transition between cobble
and sand substrates algal cover is continuous and dominated by the green alga Ulva. sp.
Based on visual inspections and the uniformity of algal cover in the intertidal, algal cover
was only collected on August 11 and 12, 2003. Algal coverages for the remaining
transects (80, 30, and 20; north and south), should be considered equivalent to other
transect stops. Other species comprise less that five percent of the algal cover and consist
of small amounts of the red algae Mastocarpus papillatus, Porphyra sp. and
Sarcodiotheca sp. Generally, Ulva sp. comprises approximately 95 percent of the
coverage in this area. At—1.5 ft MLLW Ulva sp. is present in lower concentrations than
in the intertidal (coverage 10-30%). Below —10 ft MLLW the substrate is sand with no
algae. Two to three individual stipes of the kelp Nereocystis sp. were observed in the
subtidal project area. On close observation, these plants were attached to small cobble
and were most likely transient through the area or are rare recruits from floating kelp
mats washed to shore from other locations. Because of the predominantly sandy
substrate, and the high algal cover in the shallow subtidal area, this location is not likely
to sustain a reproducing kelp bed. Though not common, a few blades of Laminaria sp.
were observed scattered in the survey area. Macroalgae data for the proposed Point Wells
alignment and its lateral transects are presented in Table 6.

3.3.4. Organisms

From +15.0 ft MLLW to approximately 0 ft MLLW, there were a few invertebrate
species commonly observed. The most frequent species observed was the barnacle
Balanus sp., which was observed throughout the intertidal area up to approximately +6.0
to +8.0 ft MLLW. Few bivalve shells were observed, however, numerous siphons were
observed in the lower portions of the intertidal indicating that bivalves were present.
Shore crabs, limpets, and snails were also observed.

Several species of fish were observed below approximately —2.0 ft MLLW. Flat fishes
including the speckled sanddab (Citharichthys sp.) and other flounders were seen in
abundance throughout the survey area. Schools of perch, most commonly the pile perch
(Rhacochilus vacca) and the tube-snout (Aulorhynchus flavidus) were observed within
the eelgrass beds.

Although not recorded in survey quadrate, crabs, including the Dungeness crab (Cancer
magister) and the red rock crab (Cancer productus) as well as Pugettia gracilis were
occasional observed among the eelgrass in the deeper subtidal areas. Other common
species observed throughout the survey area include the moon snail (Polinices lewisii)
and a small shrimp (Pandalus sp.). On the offshore edges of the eelgrass (—-10.0 ft
MLLW), a few individual sea stars were observed including Evasterias troshelli and
Pycnopodia helianthoides.
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Table 6. Zone 7S — Point Wells Macroalgae Distribution

Average Density (% Cover)
Transect #
Distance Along Depth Outfall
Transect (ft) (MLLW)* | 105N 80N 55N 30N 20N 10N |Alignment (0)| 10S 20S 30S 55S 80S 105S
0 int 0 0 0 0 0 0

20 int 0 0 0 0
40 int 0 0 0 0 3 0
60 int 0 0 75 78 60 32 14
80 int 3 17 35 75 70 77 58
100 int 85 77 63 43 53 80 92
120 int 78 72 50 50 62 77 82
140 int 67 90 72 73 78 85 93
160 int 83 82 80 80 77 77 47
180 int 72 82 82 82 82 80 37
200 int 58 80 87 82 88 93 82
220 -2.0 83 77 75 93 63 83 63 68 75 60 68 82 62
240 -2.6 45 27 77 40 75 72 60 52 33 40 57 72 32
260 -3.3 10 2 53 43 40 18 15 1 42 10 28 28
280 -4.2 0 13 0 7 3 0

300 -6.0 22 15 23 17 17 5 10 37 37 23 13 2

320 -10.9 8 5 10 0 5 0 8 8 7 12 42 32 40
340 -14.8 0 0 0 0 0 0 0 2 78 18 37
360 -21.8 0 0 0 0 0 0 0 0 8 50
380 0 0 0 0 0 0 0 0 0 0 50
400 15
420 5

? depths are for transect #(0)

blank rows indicate data was either lost or not collected
Note: Macroalgae includes all species except eelgrass

Shaded cells denote monitoring stations where macroalgae was present.
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4.

CONCLUSIONS

Table 7 summarizes the eelgrass survey results for the three proposed alignments, and
estimates the amount of eelgrass that would be disturbed by outfall construction. The
amount of eelgrass disturbed was calculated by multiplying the area that would be
disturbed by the average eelgrass density in that area. The trench required to place the
outfall would be sheeted to -30 ft MLLW, which would encompass the eelgrass beds.
The sheeted trench would be up to 20 to 25 feet wide. For the purpose of these
calculations, trench width was assumed to be 25 ft (7.62 m). The length used in the
calculations was the length of the transect (provided in Table 7) because this is the length
over which the eelgrass densities are averaged.

The eelgrass density along the proposed alignments was estimated by taking the average
of the central transect (i.e., the transect on the proposed alignment) and the lateral
transects at 10 ft on either side of the central transect. For the proposed Richmond Beach
alignment (for which the closest transects to the central transect were at 20 ft on either
side), the average was taken for just the central transect, and for the central transect and
the lateral transects at 20 ft on either side of the central transect. Including the lateral
transects in the average gave the same average density along the proposed Richmond
Beach alignment (14 shoots/m?), so the estimate of the amount of eelgrass disturbed
during construction was the same either way.

The proposed alignment offers the best opportunity to minimize and avoid impacts to
sensitive eelgrass communities. This alignment has the lowest eelgrass density both
overall and within the patches (with the exception of the shallow beds at Richmond
Beach) and the lowest density along the trench that would be required to construct the
proposed alignment. The amount of eelgrass disturbed at the proposed Point Wells
alignment would be approximately one-third the amount of eelgrass that would be
disturbed at the proposed Zone 6 alignment, and approximately one-sixth of the amount
of eelgrass that would be disturbed at the potential Richmond Beach alignment.

Table 7.

Summary of Eelgrass Distribution at Brightwater Marine Outfall Alternatives and Amount of

Eelgrass that Would be Disturbed During Construction of a 25-foot Wide Sheeted Trench

Density Amount of
Beginning Ending Transect | Density in Along Eelgrass
Depth Depth Length Patches Trench Disturbed
Location (ft MLLW) (ft MLLW) (m) (shootslmz) (shoots/mz) (thousand shoots)
Richmond +0.7 -9.8 390 242 58° 14 41
Beach
Zone 6 +1.7 -1.0 171 108 18 23
Point Wells -1.5 -14.6 128 41 7 7

2 above -2.9 ft MLLW
® below -2.9 ft MLLW
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Appendix A

Richmond Beach Eelgrass Survey Datasheets



Richmond Beach — Qutfall Zone 7S, July 23, 2003
Datasheets

Transect Stops— 20-foot intervals along each transect from 0 to 720 feet.

Transects — 0, 20 feet North, 20 feet South. Shown as column headings on the
datasheets.
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Richmond Beach Data Forms

Parametrix project number

555.1521.045.02.07
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King County Eelgrass Survey Data Form
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Appendix B

Zone 6 Eelgrass Survey Datasheets



Outfall Zone 6, July 24, 2003 Datasheets

Transect Stops — 20-foot intervals along each transect from 0 to 460 feet.

Transects — 105 North (N), 80 N, 55N, 30N, 20 N, 10 N, 0, 10 South (S), 20
S,308,558S,808S, 105 S. Shown as column headings on the datasheets.



Zone 6 Data Forms

Parametrix project number
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10 20 30 55 80 105 )p—— Transect
Time: R A A 9 A 7 A o o 2 R O
Depth x| ] |+ ) [ |+
Depth @ MLLW
Visibility W Ter|F e/
Substrate _
Boulder (%) 1) /O
Cobble (%) ] \ jo Substiate
Gravel (%) 5 75 -5 o Characteristics
Sand (%) 5 15 | 25 O B0 | Boo
MUd(%a) ,
Eelgrass/0.25 m2 " 7 _
2 o'clock - - - — a0 e -
6 o'clock -~ ~ - i’ J¥ | Né oS
10 o’clock — — V 4 Lo 1up A
Macro Algae Percent Cover/0.25 m2 .
2 o’clock YD e U 1 &p ) 1)
6 o'clock 4D |50 | y0 | s | =0 Algal
10 o’clock <0, |50 " 2 1D 70 Counts
Dominant Algal | '
Species: vV LUV [TUV Uy VY ¥
Invertebrates _
Goeduck
Dungeness .
Organisms
Observed
Starfish & Notes
Fish
Other — e
g \w\ TV i
o




Areq &

i
L4

-King County Eelgrass Survey Data Form

Date: ~/24/0% | Transect # Y N ovth
T _ Transect Stops = '
0 10 20 30 55 80 105
Time: | : . ]
Depth: ¥ ¥ ¥ 7 | moR Then F7-[Hgun idorfick-|
Depth @ MLLW : | -
Visibility | nteltidal
Substrate
Boulder (%)
Cobble (%) ,
Gravel (%) 100 1100 | nO! 100 >
Sand (%) ' ] '
Mud(%)
Eelgrass/0.25 m2 .
2 o'clock - — - - - — ™
6 o’clock — — - — — — —
10 o’clock — — — - - - |
Macro Algae Percent Cover/0.25 m2
2 o'clock IC% 9T | — ~ | — |~
6 o'clock " 72 e ' — ~ ~
10 o’clock /) /7 - —
Dominant Algal 14
Species: U\V/ DY | —
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other




yoa b

King County Eeldrass Survey Data Form

Date: WIU-I- /@ 3 [Transect # 0D So u’ﬂw
~ -] Transect Stops )}
10 20 30 55 80 105,
Time: S |g/v | 92 19/6 1432 197%
Depth + el +i/ + 1 “+/ 47
Depth @ MLLW | ] .
Visibility \ T 7, da
Substrate _ \
Boulder (%) 15 25 25 27) A 2%
Cobble (%) -
Gravel (%) bo {5 LS L5 £S 5
Sand (%) (O 19) 10 128 12 )
Mud(%) |
Eelgrass/0.25 m2
2 o'clock - — — - - -
6 o’'clock T - — — _ —
10 o'clock S - — — — |
Macro Algae Percent Cover/0.25 m2 | }
2 o’clock 35 7o 725 | 26 |35 | 7S
6oclock |75 [F5 [ 7S [355 [ 7S [35
10 o’clock 15 #5 7S | 35 75 %S
Dominant Algal ) - , L . :
Species:g U‘J; A } VL EQ{L W vy
SR B B = C A R
~ Invertebrates,
Goeduck
Dungeness
Starfish
Fish
Other




{

.-King County Eelgrass Survey Data Form

[ ,
|Date: [ ][O Transect#  AD (Vouth
o Transect Stops
0 10 20 30 55 80 105
Time: (Y2 O | A 4L =
Depth: ) + tL (4L
Depth @ MLLW | N
Visibility L intel- /L]
Substrate
Boulder (%) - 5 <
Cobble (%) .
Gravel (%) (01 9651499 [90 | /oo 1©9] 100
Sand (%) - |15 |5
Mud(%) '
’ , Eelgrass/0.25 m2
2 o’clock — - - - — ~ —
6 o’clock - T - - — — —
10 o’clock - — — — — — —
Macro Algae Percent Cover/0.25 m2
2 o'clock T0 1100 1 D 1Y% - - -
6 o'clock 20 | 90 | 9D b0 — _ —
100¢clock |75 | GO | )5 | %0 — | -
‘Dominant Algal |
Species: | YV | UV UV [y
56 7P/l atql .
- Invertebrates
Goeduck |
Dungeness
Starfish
Fish
Other

Ciam

BTV




Avea 6

King County Eelgrass Survey Data Form

A

[Transect# 70’ South

Date: NZM [0 /
"I """ Transect Stops |
- 10 20 30 .55 80 105
Time: 0R 901 1910 di 141 [ gz
Depth N ! 2] +] +t (+4
Depth @ MLLW | . a
Visibility Jwntey Tda
Substrate
Boulder (%) 15 L5 75 |12
Cobble (%) !
Gravel (%) 4o O 1 b 45 0 [thH
Sand (%) \D 20 |10 DEECES)
Mud(%)
Eelgrass/0.25 m2
2 o’clock — o N - 12 | ¥
6 o’clock — — - | —~ -
10 o’clock — — - — - -
Macro Algae Percent Cover/0.25 m2 |
2 o'clock a0 75 20 %O 25 | 2%
6 o'clock G0 35S | %o 8O 75 725
10oclock [0 | 35 A0 ) +5 | 75
Dominant Algal ~ : .
Species: WU WYY, Y YV oV
SNT | ewt |t | ot | ewT
Invertebrates
Goeduck -
Dungeness
Starfish
Fish
Other




.41/60( 6 f

-King County Eelgrass Survey Data Form

Date: =2 o= Transect# 4 & Ao 1A
: Transect Stops '
0 10 20 30 |. 55 80 105
Time: 1% b 04 | QoL 427
Depth: ekl BT YV | -
Depth @ MLLW : .
Visibility | | N Telr . dd/
Substrate
Boulder (%) 70 120 70,
Cobble (%) . |
Gravel (%) ab |70 O |70 | /Ddol/oD
Sand (%) \Q D10 10 1D
Mud(%) |
: ___Eelgrass/0.25 m2
2 o’clock - - T = — — | =
6 oclock | — - |7 | — — —
10 o’clock - — |7 - | — — —
Macro Algae Percent Cover/0.25 m2
2 o'clock RO | $0 |80 [ SO | 75 — -
6 o’clock 75 0 60 |0 | 75 - —
10 o'clock [ 50 SV ERENE ~ —
Dominant Algal
Species:  [\Jy | UV VWV yy |UV
5% gl ‘
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other Butin
Clams
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King County Eelgrass Survey Data Form

UD  Seu?h

{
Date: W /n7 | Transect #
K Transect Stops
T 10 20 30 | 55 80 [ 105
Time: 4 00 oLl 905 [t [906 [ 03
Depth x| Tl (+0 |+) ] |+
Depth @ MLLW '
Visibility M Ter| i oo/
Substrate
Boulder (%) \() [O
Cobble (%) : 3{)‘ [o
Gravel (%) 1S | 756 45 %0
Sand (%) 25 |15 25 20 3D [ 8o
Mud(%) : ,
Eelgrass/0.25 m2 R
2 o'clock - - - — D [ 4%
6 o’clock ~ — - D y¥ [ N&
10 o’clock — - — 156 [yo Y8
Macro Algae Percent Cover/0.25 m2 |
2 o’clock 40 | %o MU 150 10 A
6 o’clock SR ECPEIND, 15 10 20
10 o'clock JO ., | 50 @O 10 D 70
Dominant Algal | |
Species: JvV_ UV [ UV U\ LV )
Invertebrates
Goeduck |
Dungeness
Starfish
Fish
Other , __, ﬁm

1\

Cliom




Ayea

-King County Eelgrass Survey. Data Form

, A N
Date: NI Transect # H) North
' Transect Stops
0 10 20 30 55 80 | 105
Time: “ %\(} 2.5 QU 1992 LS (L.
Depth: PANE (I 2 N & N S P . 2 O
Depth @ MLLW '
Visibility JnTler Feda/
Substrate :
Boulder (%) 19 7.0 o
Cobble (%) 1450 LD 20 180
Gravel (%) GU 15 15 |
Sand (%) GO 1 8D 5 729 195 [70) [V
Mud(%)
ap. = Eelgrass/0.25 m2
2 o'clock L0 | — 2 D [ 9L | — -
6oclock 14D | 105 10 ) 246 " —
10oclock | b0 [50 [ 10 [45 [9b [Ub | —
Macro Algae Percent Cover/0.25 m2 =
2 o'clock IO 50 |35 [3S | ID 75 178
6 o'clock 0 _ID 135 |35 |35 | 25 | 95
10o0clock [\D |75 [F5 125 [ 1D |0 |75
Dominant Algal ) ' , |
" Species: WANTYAINANTENAaNVENY
Invertebrates’
Goeduck ‘
Dungeness
Starfish
Fish
Other Euten ‘ : .
Clam bk gbseavd 5&) 4/”/1/\7
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King County Eelgrass Survey Data Form

' /03

Date: 2\ Transect # H Seuth
' [ Transect Stops | -
10 | 20 | 30 55 80 | 105
Time: QL | el [952 | 5% | QLY 955
Depth 1BY + | +) 141 +{ 4+l
|Depth @ MLLW ) ,
Visibility v Tel-T/ da
Substrate
Boulder (%) X ‘
Cobble (%) a0 1 90 [ 25 19U 140 11D
Gravel (%) .
Sand (%) 10 IEE \V [{) 75
Mud(%) /
_ Eelgrass/0.25 m2
2 o’clock ™~ £ 7. - - ¢0
6 o'clock — - — L — &0
10 o'clock — - ) B — g0
| Macro Algae Percent Cover/0.25 m2
2 o'clock D) €0 | 15 10 RO |25
6 o’clock D) R0 |75 an XO |25
10 o'clock | A() 20 |15 75 O 125
Dominant Algal ,
Species: UV UV 1)V DV V)Y
Invertebrates
Goeduck ’
Dungeness
Starfish
Fish
Other v, 40
Cawn




4

eqa
-King County Eelgrass Survey Data Form
Date: 1M /e 2 | Transect # 0 Nov1h
' Transect Stops
0 10 | 20 30 55 80 105
Time: €20 1022 [ 937 (235 (240 %Fl? g uy
Depth: D 0 0 0 D) 0
Depth @ MLLW | '
Visibility JNTes 7L“/RG/C//
Substrate
Boulder (%) : 1D
Cobble (%) N EESN |0 1D
Gravel (%) . 20 |
Sand (%) GO |45 125 [35 [¥O [40 [0
Mud(%) ,
~ Jap —> Eelgrass/0.25 m2
2 o'clock LQZ; lq% & ?Z— L) | — 352 —
6 o’clock 3 j » _— , -
10 o’clock NY[SH |20 ‘-{% 42 4o | —
Macro Algae Percent Cover/0.25 m2 |
20clock [ 10 [¢0 [25 [0 [¥0 (10 135
6 o'clock 5o [ 1D 5 1D 1R 10 |35
100clock |&n | 1D W | © 444?10 10 | &
Dominant Algal , 2 ’
Species: VUV TUV Juv v TV [V DY
Invertebrates
Goeduck |
Dungeness
Starfish
Fish
Other




Area
King County Eelgrass Survey Data Form

Date: /o3 Transect # ?;;O S ou T
A Transect Stops
10 | 20 [ 30 55 | 80 | 105
Time: > T3W | 2wy (88D [ ¥52 | ¥5Y
Depth D 0 b | O 0 (®)
Depth @ MLLW
Visibility ynTel i dal
Substrate
Boulder (%) | 725
Cobble (%) 25 W_ |20 |25 [0 |25
Gravel (%) ‘ -
Sand (%) 26 (%0 VS 135 ¥ [35
MUd(o/o); 1 ‘
Ja?. —> Eelgrass/0.25 m2 )
2 o'clock 27 0% 1 =2 1 13 1N [ I7¢
6 o'clock yy 2,4 3 1O | RY 7z
10 o'clock b0 60 |9 &Y 7
| Macro Algae Percent Cover/0.25 m2
2 o'clock =25 ID 0 10 10 2.0
6 o’clock <20 &5 RO & 1D 20
10 o’clock C() D 35 15 \D 2.0
Dominant Algal . , | .
Species: | YV |UN [JUV UV UY UV
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other AV _
(;gﬂﬂ‘m obseded Up (7,




Ko

Data Form

-King County Eelgrass Survey
/ .
Date: 7 /<Y /o3 Transect# /O  /Lorth
T Transect Stops
0 10 20 | 30 55 80 105
Time: T3 [2301]2 38 | 250 I DU 2895 [ 10%
Depth: 5 5 — | = | — L/ Lk
Depth @ MLLW ‘ ’ ¢
Visibility 5
' Substrate
Boulder (%) '
Cobble (%) /0 &
Gravel (%) )
Sand (%) o0 Inplleo [7<D [teo |70 195
Mud(%) -
Eelgrass/0.25 m2
2 o’clock L1 0 1T <X £ |45 | &
6ocock |2 | A |5 |22z o] 2
10oclock [~ 7 | 7o @ [3571ety | A4 |10
" Macro Algae Percent Cover/0.25 m2 -
2 o’clock 20 L] £ 701 a1 /0 |29
6 o'clock £ 120120 [ /O] o | /1O |20
10 o'clock x D | = | & | @ 1/
Dominant Algal - .
Species: [ /[ Valu/a Tu/ig |4 e|u (b | AVY Uig
| enT
Invertebrates
Goeduck i |
Dungeness
Starfish
Fish
Other




e«

King County Eelgrass Survey Data Form

, )
Date:. 7/ 20 [O3
ll=2t

Transect# (U O C oo 7L,

Transect Stops

105

10 20 30 55 80
Time: 25901259 1[0 1 /e /06 ] inR
Depth & A i 2 A 5
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%) A [
Gravel (%) il SO | 52 |
Sand (%) 194 /o | 70 | fo |
Mud(%) ' '
Eelgrass/0.25 m2
2 o'clock fL | UO 2. - A S A
6 o'clock 27 | /15 7 / S22
10 o'clock 2y RO | /O [, <X 22
Macro Algae Percent Cover/0.25 m2
2 o'clock /t/ s o 50 | 2= &2
6 o'clock 2z S| /D 75 | 230 | =]
10 o’clock A (O | /1O RO /O |
Dominant Algal e m
Species: (400 (Ui Ta/l/a (e [via ldie
Invertebrates
Goeduck
Dungeness
Starfish
Fish

Other




ea b

-King County Eelgrass Survey Data Form

/ P
Date: = /29 /0:2 [Transect# |2  NovtA
7 Transect Stops |
0 10 20 30 55 80 105
Time: 1)/31 s )7 |))9]|1x0]] 2]z
Depth: e |7 |4 A ;;‘ Z a
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%) 2.5
Gravel (%) \
Sand (%) o B I e 2o 7E
Mud(%) f
Eelgrass/0.25 m2 ‘
2 o'clock &/ / 5’ O THIT/ 1T ¢/
6 o'clock 55 O /s8¢ 1O )
10 o’clock / g// Sl n /7 | o () ()
Macro Algae Percent Cover/0.25 m2 *
2 o'clock O 1,0 174 s 1o | o 12
6 o'clock /0 g8 | | | &) o 120
10oclock | & /0 170 |4 1O 1O 120
Dominant Algal “ -
Species: wivel \oea % q vy
Jgy
Invértebrates
Goeduck
Dungeness
Starfish
Fish
Other




%WQQ é

King County Eelgrass Survey Data Form

Date: Z2/2M /03 Transect# [ 20 Soc 7T,
! Transect Stops '
10 0 30 55 80 105
Time: |20 /%) /32 13 (/26 |13 77
Depth / 7 7 v |7 g
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%) 7.0 5 | 0
Gravel (%) '
Sand (%) S 110t VOD 150 50
Mud(%)
‘ Eelgrass/0.25 m2
2 o'clock 2k L | o HE) o | O
6 o'clock /2 5~ = 28 | do | D
10 o'clock /s |28 ] = 2S¢ | A5 | /O
Macro Algae Percent Cover/0.25 m2
2 o'clock /1 5 = & S 2«
6 o'clock ) £ 5" & s
10 o'clock /O 4" = 1O 9 122
Dominant Algal | | ) ‘
Species: Uiad | plee oI el e
(rnats (marpu>
J mom;‘&a _Invertebrates ~_
Goeduck
Dungeness
Starfish .
Fish

Other




Airea b

-King County Eelgrass Survey Data Form

Date: 7/24/03 [Transect# |y O N orth
- Transect Stops
v 0 10 20 30 55 | 80 105
Time: /5 )se ()58 /59| 290|205 | DO
Depth: & | &2 < | & Z |7 T -
Depth @ MLLW | = ~— ’ "
Visibility
‘ Substrate
Boulder (%)
Cobble (%)
Gravel (%) X feD
Sand (%) (o | 00 oo oA /oo g0 | joD
Mud(%) L | |
Eelgrass/0.25 m2 -
2 o'clock | J TRV S Y
6 o’clock — | O o \zs 1y | T e
10 o’clock — O Oleslwe| 12X
| Macro Algae Percent Cover/0.25 m2
2 o'clock | o ENE s |5 | ©
6 o'clock — 1) O | O s | 20| o
10 o’clock ) ) s | D /5 122
Dominant Algal uho | lie lules | wlie
Species: T = vl e ent
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other




rea b

King County Eelgrass Survey Data Form -

Date: 7/2Y/03 [Transect # )/ Soutl
a Transect Stops
10 20 30 55 80 105
|Time: 2oz | 2T 21~ 21y |Z2/6 | 218
Depth & < | 2 L |2 |
Depth @ MLLW N R
Visibility
' Substrate
Boulder (%) -
Cobble (%) 5 5 251 LT
Gravel (%) -
Sand (%) gy SO0 | 90 /00 | 75— ] §T7
Mud(%) i '
Eelgrass/0.25 m2 .
2 o’clock 4| L / ,7 | é/) Lo | 56 | T2
6 o'clock 3¢ o oS \Sr |27
10 o'clock /& éﬂ; 0 >N 6 |4
Macro Al ae Percent Cover/0.25 m2
2 o'clock > | T 7 /O 5 | 20
6 o'clock £ /c? () [ /< 20
10 o’clock s (C) 7 . < | 2o
Dominant Algal ”
Species: Uiy
Invertebrates
Goeduck
Dungeness
Starfish -
Fish
Other




Areq

6

-King County Eelgrass Survey Data Form

Transect# 140 /ovth

Date: 7/ 2 L/I/ 03

Transect Stops

0 | 10 20 30 55 80 105
Time: 1172/ 291
{Depth: | £ s | J~ S 1D
Depth @ MLLW | ,
Visibility S~ 9)
i Substrate
Boulder (%)
Cobble (%)
Gravel (%) -
Sand (%) [y )/oo] too] joo | ioc | 1o | 120
Mud(%) b
Eelgrass/0.25 m2
2 o'clock - — — ] — | — | — —
6 o'clock | — — | — /% — —
10 o’clock - — _— — | T — -
~ Macro Algae Percent Cover/0.25 m2 -
2 0’clock 7| - — | — - 10120
6 o'clock =1 — 1 — 1 =110 1 72Oz
100¢clock |— | )] — — 1o | 70120
'Dominant Algal , X ﬁ ‘
Species: LN Ol\v/“ tv)A,/q v/a \.//V 4
Invertebrates
Goeduck
Dungeness
Starfish
Fish

Other




&

King County Eelgrass Survey Data Form

Date: > /2Y /03 Transect# [ 00 Soulh
! Transect Stops
10 20 30 55 7/805 \ %‘)5
Time: Yol 175
|Depth 5 | 5 S 5 5
Depth @ MLLW
Visibility -6 | 5
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) /00 1O ol [op | | ] 100
Mud(%) ’
Eelgrass/0.25 m2
2 o'clock 2 |20 [ 2D — | Yo | 77
6 o'clock \D 20| 74 /O _lyo |77 |
10 o’clock )Z/ \ 2 — — o | 7L
' Macro Algae Percent Cover/0.25 m2 "
2 o'clock [5 B |0 12 720 5
6 o'clock LD |l — 7.5 | 5
10oclock | (& gD — | — [ 20 | 5
Dominant Algal S , »
Species: V| )\ s \;)\/ AV ANV RN
~ Invertebrates
Goeduck '
Dungeness
Starfish
Fish
Other




Hreo

b

-King County Eelgrass Survey Data Form

)
Date: 7/2v/03 | Transect # |50 Nov+h
rer Transect Stops
0 10 20 30 55 80 105
Time: No2 (o2 )3 [ 103 [JoS | 1eb /Q?
Depth: 5 Sl l sl | | C
Depth @ MLLW i
Visibility <L 56
Substrate '
Boulder (%)
Cobble (%)
Gravel (%) ,
Sand (%) VU so0l/00 | foo | jow y ©OQ / DY)
Mud(%) '
Eelgrass/0.25 m2
2 o'clock — — |~ — | - -
6 o’clock - — — — — i
10 o’clock e — — | — 15 - | —
Macro Algae Percent Cover/0.25 m2 -
2 o'clock 10T b [ [\ 1A T20 1B
6 o'clock o> | 10 | D 10120 | Y
10 o’clock s W | 3d | 1D 10 | 220 | JJ
Dominant Algal ) L ) 1 A
Species: UV [ YN TOV T UV JV [ JV 1)V
Invertebrates
Goeduck
Dungeness
Starfish
Fish

Other




.
King Colnty Eelgrass Survey Data Form

/ /
Date: —/28/ 07 Transect# | O O SoutA
o/ Transect Stops
10 20 30 55 80 105
Time: \ L7 F J (15
Depth 3 5 ~ 1 b L | b
Depth @ MLLW
Visibility C-6 H | w0 | L~ | 576 | <4
) Substrate i
Boulder (%)
Cobble (%)
Gravel (%) . 5. N ,
Sand (%) OO | VW] 95 [ e | 101150
Mud(%)
Eelgrass/0.25 m2

2 o'clock £+ 200 — — — =

6 o'clock yA LD —_ — — -

10 o'clock “o | 7o —_ 4 s |

¢ Macro Algae Percent Cover/0.25 m?2

2 o’clock 3) T — o

6 o’clock D L |, () — | e~

10 o’clock 2 170 | 10 | 28 [D | =

Dominant Algal / P i
Species: YOV T W T OV 1 &
< oY
Invertebrates

Goeduck "
Dungeness
Starfish
Fish
Other




eq 4

-King Counity Eelgrass Survey Data Form

/ ) : . N
Date: 7 /2y/o3 Transect# 200 /N o«~T4
[ Transect Stops
0 10 20 30 55 80 105

Time: 1Y(> 2]
[Depth: 7 A < A S A I
Depth @ MLLW A N
Visibility : A }b
“  Substrate
Boulder (%)
Cobble (%)
Gravel (%) S
Sand (%) 100 10| too | /O] 09| (DD
Mud(%) '
Eelgrass/0.25 m2
2 o’clock - - — - — —
6 o’clock - | - | — — - I
10 o’clock e w - — — — | =

Macro Algae Percent Cover/0.25 m2

Socook | = 10 — — I 170 | 2o
Boclock | — | )@ | — | — [t& |20 | &

10oclock |— | JjU | —| — [/ |2¢ M

Dominant Algal

Species: L,/ \j : L/ \/ UV L}\/
Invertebrates
Goeduck '
»Dungeness |
Stérfish

Fish

Other




Axﬂea 5

King County Eelgrass Survey Data Form

/ [
Date: 7/2y /03 Transect # AO¢) South
s Transect Stops
10 20 30 55 80 105
Time: YT | a2/ [ 190 [ /38 [ [5¢
Depth & £ & L, b 12z
Depth @ MLLW ‘ ) |
Visibility CL | rcls-cl S0 156 [~-6
Substrate
Boulder (%)
Cobble (%)
Gravel (%) .
Sand (%) [ j0J | 1@ | 20 | joo| [O0 | 00
Mud(%) | |
~ Eelgrass/0.25 m2
2 o’¢lock L — — - — —
...+ 6 0'clock - — . il - S
10 o'clock — | — - o —
_‘ Macro Algae Percent Cover/0.25 m2
'2 o'clock 7.0 — (O [0 — N
6 o’clock — - — /0 - —
10 o’clock — — — /) z0 | —
Dominant Algal ) . _ |
Species: Y VARV AIEVI'ARVLY
Invertebrates
Goeduck :
Dungeness
Starfish
Fish
Other




o

King County Eelgrass Survey Data Form

) '
Date: 7/24 /03 Transect# 2 20— 38 0O MNolth
’ Transect Stops
0 10 20 30 55 80 105
Time:
Depth:
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) joQ) )00 /oo | Joo | /o | joo | /DO
Mud(%)
Eelgrass/0.25 m2
2 o'clock No |eelgvase Ir _prec
6 o’clock
10 o’clock
Macro Algae Percent Cover/0.25 m2
2 o'clock /o a/gm@ n - loreg
6 o’clock |
10 o’clock '
Dominant Algal
Species:
Invertebrates -
Goeduck '
Dungeness
Starfish
Fish

Other




C Y

King County Eelgrass Survey Data Form

) 7
Date: 7/2v/03 [Transect # 2.0 - 3X¥O Sou
/" 7 Transect Stops
10 20 30 55 80 105
Time: ‘
Depth
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) (00 | foo | foo | /00 )00 | /00
Mud(%)
Eelgrass/0.25 m2 .
2 o'clock Ne _@e/qrass tn| aven
6 o’clock /
10 o’clock
Macro Algae Percent Cover/0.25 m2
2 o'clock Ne Geoe | s n aveld
6 o'clock
10 o’clock
Dominant Algal
Species:
Invertebrates.
Goeduck
Dungeness
Starfish
Fish

Other




&

6

eq
-King County Eelgrass Survey Data Form

| Transect #

Date: 7// XY 1/9?

Transect Stops

HoQ ’ﬁv/oﬂ//;

0 10 20 30 55 80 105
Time: NP 103C| /37| Jo3] 037 | lo40|I0]
|Depth: M1 Y 191y 3 S |
Depth @ MLLW =
Visibility 5
Substrate — |
Boulder (%)
Cobble (%)
Gravel (%) & 5
Sand (%) o0 | /eol lco| 5 | 45 Tioo |00
Mud(%) - i
Eelgrass/0.25 m2
2 o'clock : — |~ — — ~ -
6 o’clock — — ~ ~ — - -
10 o'clock — — — — T —
, Macro Algae Percent Cover/0.25 m2
2 o'clock — | — | — | — P 10
6 o'clock — —_— | T | | — — -
10 o'clock — —_— | — —_— |~ - -
Dominant Algal
Species: 0\
Invertebrates
Goeduck , | )
A0 L, |0lsers A/
Dungeness /
Starfish
| )
Fish Sole k7 15z4¥ /f;«bf
U R, &

Other




vV eq é

King County Eelgrass Survey Data Foym

]
Date: 7// 2 17/' /o2

Transect# U 90 South

Transect Stops

10 20 30 55 80 105
Time: PSP 11051 | tos2 | 1053 [tosY | 10Cc
Depth N U 1y Y "qJ
Depth @ MLLW ’
Visibility -7 5-7
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) (0D | topl oo | [0 20| 105
Mud(%) :
Eelgrass/0.25 m2
2 o’clock - o — — “‘ -
6 o'clock — — —_ — - ~
10 o’clock — — — ~ — —
Macro Algae Percent Cover/0.25 m2
2 o'clock — — — — — -~
6 o’clock - —_ — —_ — —
10 o’clock —— — — — — —
Dominant Algal
Species:
Invertebrates
Goeduck
Dungeness
Starfish
Fish

Other




Aveq

b

-King County Eelgrass Survey Data Form

Date: Z/2. /53 Transect# U L0 NJovr7h
oY Transect Stops
_ 0 10 20 30 55 80 105
Time: 10| 125C 125 7] 1052 | tosy | 1059 // o
Depth: 5 S & Y 2 1S
Depth @ MLLW
Visibility -3 57
| " Substrate i
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) /OO0 /00| 100l voo] /oo | 700 pe)
Mud(%)
Eelgrass/0.25 m2

2 o'clock > — — ~ — — -

6 o’clock — - - — - — =

10 o’clock — — - — — — | ~

~_Macro Algae Percent Cover/0.25 m2

2 o’clock — ia — | - — —~— | —

6 o'clock - — — — | — — | =

10 0’clock — _ — — — —
Dominant Algal

Species:

Invertebrates
Goeduck plent b/ lsmel/ splecleled
oA dqbs 0bse@y el ) %

Dungeness Ul !
Starfish
Fish

Other




Hreo 6
King Counyéggrass Survey Data Form

L
Date: 7/24 /073 Transect# U AJ  Soull
T Transect Stops |
10 | 20 30 55 80 105
Time: ) ol o] /o3 | JjoYl nosi/ing
Depth U | Bl ¢ y | ¢ [
Depth @ MLLW ' ’
Visibility C-) -
~ 7 Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) N0 | roo | (oo | loo /oo | (O
Mud(%)
Eelgrass/0.25 m2

2 o’clock - ~ — o ~ -

6 o’clock —_ T — — — -

10 o'clock | — ” — — — | -

Macro Algae Percent Cover/0.25 m2

2 o'clock — — [O — ~ -

6 o'clock — — —_— — — -

10 o’clock — — o — ~ ——
Dominant Algal

Species:

- Invertebrates

Goeduck
Dungeness
Starfish
Fish
Other




-King County Eelgrass Survey Data Form

Avea

v K

/ /
Date: 2/2%/p% Transect# LU/
" " Transect Stops S
0 10 20 | 30 55 80 105
Time: W Wlhine [y 110020/203 12149 1345
Depth: S5 | s s | | ¥ Y =
Depth @ MLLW
Visibility -7 £-7)
" Substrate ’
Boulder (%)
Cobble (%) B B
Gravel (%) g 5 -
Sand (%) O] /o] /oplrec 799 |95 | 1P
Mud(%)
Eelgrass/0.25 m2
2 o'clock "‘ — — — — e ™
6 o’clock — — — | — | — — s
10 o’clock —~ - — — — — —_—
Macro Algae Percent Cover/0.25 m2
~ 2 0'clock - "“ -— S e — _—
6 o’clock — — — ~ "‘ — —
10 o’clock — — - — — — |
Dominant Algal ,
~ Species: )\!
Invertebrates
Goeduck
Dungeness
Starfish |
A / 4 A A ]
Fish smell  spleck/iod Jond| dpby
phcovitd 1in | geel
Other




L

dvea 6

King County Eelgrass Survey Data Form

Date: 7 /28/n3 Transect# LU O Sourh
’ ‘ Transect Stops
10 |, 20 30 55 80 105
Time: 1R 177 103 1its 1 fizn
Depth L 4 & 6 | 5 &
Depth @ MLLW
Visibility <) <)
*  Substrate
Boulder (%)
Cobble (%)
Gravel (%) ‘
Sand (%) PO | vcolrep | (o] ool Jo/
Mud(%)
Eelgrass/0.25 m2

2 o'clock — — — — — -

6 o'clock — — — — — "

10 o’clock — —_ —_ — — —

| Macro Algae Percent Cover/0.25 m2

2 o'clock — — — — — -

6 o’clock — — - — - —

10 o’clock —_— -— — — — —

Dominant Algal
Species:
Invertebrates
Goeduck R l
nolfhng | ObSprLed
Dungeness /
Starfish
/ V4 4 ]

Fish >Vmec:/c/ ed|  Sand  SHLs
Other -




b

eq
-King County Eelgrass Survey Data Form
[ ' _
Date: /2 o3 [Transect# i 20D Aoy
") 022 Transect Stops
0 | 10 | 20 | 30 55 80 105
Time: ezl s lgz7 lorg [ rebo]lpcl] (012
Depth: 5 |
Depth @ MLLW
Visibility Gl T& T 4/ ST g\
Substrate
Boulder (%) \
Cobble (%)
Gravel (%)
Sand (%) 0N 1400 /e [0 Nelol IRV4VD) (D
Mud(%) '
Eelgrass/0.25 m2
2 o'clock & @ /) & o ) o)
6 o’clock 1 \ | ‘1 |
10 o'clock \ \ | ,, a
Macro Algae Percent Cover/0.25 m2
2 o'clock
6 o’clock
10 o’clock
Dominant Algal
Species:
Invertebrates
Goeduck ‘
Dungeness
Starfish
Fish )€c/\f/‘ Dl

Other




ea.
King County Eelgrass Survey Data Form

/
Date: EXEER [Transect# 1142  Soull
| e Transect Stops ‘T
10 20 30 55 80 105

Time: (ol LintZ 108 | 10so] | A5 1654
Depth — s & o & i iR
Depth @ MLLW '
Visibility

) Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) OO Lunn L Ver L goo Lins 1o
Mud(%) ‘ | '

Eelgrass/0.25 m2 |

2 o'clock o = O, - -1

6 o'clock [ / | / J

10 o'clock J ./ i |

Macro Algae Percent Cover/0.25 m2

2 o'clock

6 o'clock

10 o’clock
Dominant Algal

Species:

- Invertebrates.

Goeduck ‘
Dungeness
Starfish
Fish
Other '




Hreq

6

-King County Eelgrass Survey Data Form

[

Date: iRy, |Transect# 4 KD N/ ovth
" """ Transect Stops '
0 10 20 30 55 80 | 105
Time: UnSFin 29 | Ll VOl 162 05| ) [oH
Depth: ! ~ { e ~ o o ?
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) ot | oo | o | oo | sl | oo O
Mud(%)
Eelgrass/0.25 m2
2 o'clock )
6 o'clock No |l eel gro;y
10 o’clock
_ Macro Algae Percent Cover/0.25 m2
2 o’clock '
6 o'clock .
10 o’clock N alqaf
Dominant Algal /
Species:
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other




, %V <€q é
King County Eelgrass Survey Data Form

' [

Date: 7 /2B/n> [Transect# X (D S guth
A Transect Stops '
10 20 30 55 80 105
Time: nwex | lWog | diog [-h1o | V| WS
Depth iR o AT 229
Depth @ MLLW
Visibility S ! o o o
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) 1 L0 | 00 HaYa) \Dn (0o | 1bn
Mud(%) |
Eelgrass/0.25 m2

2 o'clock

6 o'clock No | eel @vrass

10 o'clock

Macro Algae Percent Cover/0.25 m2

2 o'clock

6 o’clock )

10 o’clock Nol alsae
Dominant Algal /

Species:

~ Invertebrates

Goeduck
Dungeness
Starfish .

Fish

Other




-King Coun

Ges

y

ty Eelgrass Survey Data Form

Transect# SO/ /A\/Ig,, 7.’2\

Date: 7)&&; / R

Transect Stops

0 ‘

10 20 30 55 80 105
Time: Tty NS e |20 o | AR 28
Depth: 2 | R | ar e q a1 &
Depth @ MLLW
Visibility Al i ) | = ) 7/
~ Substrate |
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) 0o |l po ool ol il iee Lon
Mud(%)
Eelgrass/0.25 m2
2 o’clock
6 o’clock /)0 N|E
10 o’clock 1
Macro Algae Percent Cover/0.25 m2
2 o'clock -
6 o’clock
10 o’clock none
‘| Dominant Algal
Species:
: Invertebrates
Goeduck
Dungeness
Starfish
Fish

Other




King County Eelgrass Survey Data Form

4V€a é

‘ / |
Date: 7124172 |Transect# Z7x) <our’
Y Transect Stops -
10 20 30 55 80 105
Time: Nad- viaSTv s iR 192 ] 1A
Depth 4 o & [oxpl/el[ad
Depth @ MLLW ' -
Visibility . . e | ~ =
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) l0¢ W VO / VN 00
Mud(%) '
Eelgrass/0.25 m2
2 o'clock ; -
6 o'clock NHNE
10 o’clock
Macro Algae Percent Cover/0.25 m2
2 o’clock
6 o'clock
10 o’clock Noln ¢
Dominant Algal
Species:
Invertebrates
Goeduck
Dungeness
Starfish ;
Fish

Other




-King County Eelgrass Survey Data Form

Date: > /24/o03 - [Transect# 520 MNpo,14
o Transect Stops
0 j 10 | 20 | 30 55 80 | ,105 |
Time: VOISO 1)sol pisol 057 J)se | ) )21 75 )
Depth: IR TRy 1o (G /o | /o
Depth @ MLLW
Visibility Z =
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) [ ) [9¢ | too|loo [too | OO | /00
Mud(%)
Eelgrass/0.25 m2
2 o’clock < : .
6 o'clock — NN
10 o’clock e ’ -
Macro Algae Percent Cover/0.25 m2
2 o'clock | ' |
6 o’clock - |
10 o'clock — NONE
Dominant Algal B
~ Species: -
Invertebrates . "
Goeduck RN . P
Dungeness
Starfish
Fish
Other




King County 4@%&: éurvey DataéForm

Date: 7/2¢/03 [Transect# 520 Seu?l,
rot Transect Stops ‘
10 20 30 55 80 105
Time: ) Y - . ,
Depth pa7 | done > 20 ¥§ cé’@/a
Depth @ MLLW | 7 ,
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) [ OO _—
Mud(%) -
Eelgrass/0.25 m2
2 o’clock
6 o'clock NOon P
10 o’clock
Macro Algae Percent Cover/0.25 m2
2 o’clock
6 o’clock _
10 o’clock NnNen e
Dominant Algal | >
Species:
Invertebrates
Goeduck :
Dungeness
Starfish
Fish
Other




Hoqg b

-King County Eelgrass Survey Data Form

] ]
Date: 7 /24/03 - (|Transect# £ 4Ho Noy+4
" //& s Transect Stops
‘0 | 10 | 20 | 30 | 55 80 105
Time: V)15 )yS | vise A s )5 | o /78 4
Depth: /R 1 /3 [ /3 1 /2 Tl2 /2 |20
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) (€2 /oo | 100 | )0 | /oo | joo | re0
Mud(%)
Eelgrass/0.25 m2
2 o'clock -
6 o'clock on e
10 o’clock _
' Macro Algae Percent Cover/0.25 m2
2 o'clock |
6 o’clock
10 o’clock V)OW) ¥
Dominant Algal )
Species:
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other




| /]—V e
King Co

£

unty Eelgrass Survey Data Form

/ L
Date: 7//2,7//0 3

Transect # SHo Seuth

Transect Stops

10

20 30

55

80

105

Time:

Depth

NP

Loy o

>

24

4
7
/
. (

Depth @ MLLW

b 7
V4 .

/7

Visibility

Substrate

Boulder (%)

Cobble (%)

Gravel (%)

Sand (%)

/OO

——

Mud(%)

Eelgrass/0.25 m2

2 o'clock

6 o’clock

Non

P

10 o’clock

Macro Al

ae Percent Cover/0.25 m2

2 o'clock:

6 o'clock

10 o’clock

NO U

e

Dominant Algal

Species:

- Invertebrates

Goeduck

Dungeness

Starfish

Fish

Other




,

e u/

©q
-King County Eelgrass Survey Data Form
/ 2
Date: —/29v/o% Transect# S5 60 N+l
o Transect Stops
o% 10 20 | 30 55 80 105
Time: [20] 12011202 [ 203 ho2 1203 [T 5
Depth: 171 /te | is | /2 1 s | /6 VT
Depth @ MLLW
Visibility .
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) loo —-1 —t+ 60
Mud(%)
Eelgrass/0.25 m2
2 o’clock )
6 o’clock ean ©
10 o'clock )
Macro Algae Percent Cover/0.25 m2
2 o’clock () |
6 o’clock NN £
10 o'clock | ~
Dominant Algal
Species:
Invertebrates
Goeduck . ) _ '
5p oclcfed Skhand o/aé}‘ 3‘1“"@7%%
Dungeness ' |
Starfish
Fish

Other




Hyrea &

King County Eelgrass Survey Data Form

Date: - /2vy/03% Transect# & 470 & path
r Transect Stops
10 20 30 55 80 105
Time: No done — | too | deep
Depth i
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) /OO | —m —>
Mud(%)
: Eelgrass/0.25 m2

2 o'clock

6 o’clock SO V) P

10 o’clock \

Macro Algae Percent Cover/0.25 m2

2 o’clock

6 o’clock

10 o’clock 1) O E

Dominant Algal | =
Species:
Invertebrates.

Goeduck
Dungeness
Starfish .
Fish

Other




Appendix C

Point Wells Eelgrass Survey Datasheets



Point Wells - Outfall Zone 7S August 11-12, 2003
Datasheets

Transect Stops — 20-foot intervals along each transect from 0 to 240 feet.
Shown as column headings on the datasheets.

Transects — 105 North (N), 55N, 10 N, 0, 10 South (S), 55 S, 105 S.

Point Wells - Outfall Zone 7S August 18, 2003 Datasheets

Transect Stops — 20-foot intervals along each transect from 0 to 240 feet.

Transects —80 North (N), 30 N, 20 N, 20 South (S), 30 S, 80 S. Shown as
column headings on the datasheets.



Zone 7s
Chevron Dock Data Forms

Parametrix project number

555.1521.045.02.07



C Ae Uron DOC/C Transect

King County Eelgrass Survey Data Form

, , S L ——
Date: "/, /27 (Transect# ©  Base/me )
"/ 220 Transect Stops—_ ____—
. =20 | s | 89 [ 105
Bme: DisTance (220 [ 249 [2bo [ 290 320 ——Transect
\ Depth > — ops
Time Deps@smERy 2y | (7| 25| 2090 | 2o
Visibility s |

, Substrate —6 N 1
0,
Boulder S,/o) — = - Substrate
Cobble (%) A A 57 Characteristics
Gravel (%) J O e i -
Sand (%) ' /o A e _
Mud(%) T
Eelgrass/0.25 m _
2 o'clock A Z o5 T /7
: e = —_— Eelgrass
g oclock | /) A S 2 2 Cognts
) 10oclock | & < oL VA A | 25
Macro Algae Percent Cover/0.25 m2
2 o'clock (O R RS- N
-6 o'clock (o7 S0 LV {4 2 Algal
10 o'clock — ) R 2| S5 Counts
Dominant Algal [of7 o -
Species: )V Ll R ]
Dy, ) S 1
Invertebrates S _
Goeduck
Dungeness
Organisms
Observed

Starfish ' % Netos

Fish S d| Foins Shooob
7
|l -

Other Conog )




2/18/k

3

chevvon doik

-King County Eelgrass Survey Data Form

/

T A0

\ l <z
Date: ¢ ! INo TR Transect _ Doulh
Transect Stops (20 30 S
= == = k e e
Time: 20 | 30 | §o D——
Depth:
Depth @ MLLW
Visibility
Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) -
Mud(%)
Eelgrass/0,25 m2 ~
2 o'clock o1l o [ & gl € | @
6 o'clock O | & |0 0 @) @)
10 o'clock A 2 10O o @) )
- Macro Algae Percent Cover/0.25 m2
2 o'clock ‘
6 o’clock
10 o’clock
Dominant Algal
Species:
Invertebrates
Goeduck
Dungeness
Starfish el | £ lcobhr ,,T,'%
!l OV eV o nca
Fish

Other

Transect
Stop

Transect

Substrate
Characteristics

Eelgrass
Counts

Algal
Counts

Organisms
Observed
& Notes



Time

- Cz\eulfw\ Dcc/(

King County Eelgrass Survey Data Form

Date: ;7 77 /,j 3 Transect# ¢ Base/m \0
[ 220 Transect Stops -

: \ LS - 25 =20 5& 89 "1 05
Tame: DisTance | 220 | AHO (260 | QYO | 320
Depth - / g 9 (O | />
Depim@SRERY |/ ([ |2 7| AS6 | 202 | 204
Visibility - /5

, Substrate -
~ |Boulder (%)
Cobble (%) QI 20
Gravel (%) 127l 6o | 1D
Sand (%) L 1ip 190 jop 100
Mud(%)
Eelgrass/0.25 m2 :
2 o'clock JA 4 Hs | 0 {7
6 o’clock /) A ks 3 | ©
10oclock | #) @) . |\ 1A | 26
| Macro Algae Percent Cover/0.25 m2
2 o’clock > | ) /) &~
. 6 o'clock / Q 0 | Lo 0 2
10 o’clock & S| £ 20 | /s
Dominant Algal 4 e/l -
Species: UV | L1l pulyd | dhe |
S, 440 Suy o
Invertebrates. (< /s
Goeduck
Dungeness
Starfish
_ {ep
Fish Sand| daos Shiriiy
e Mf%
Other gﬁ a ,,/i /




CZ\C vvon Do c,?c

-King County Eelgrass Survey Data Form

[ - :
Date: @L//’),/Q? Transect# (/)  RBgse line
< Transect Stops |
0 10 20 | 30 55 80 105
| Eirre: Distance| 3220 (340 [360 ‘
Depth: g 11z | 20
Beptr@=iteeW | /00" 1) |/ 2)]
Visibility T
Substrate
Boulder (%) '
Cobble (%)
Gravel (%) ~ ,,
Sand (%) [0 162 170
Mud(%) i T
' . . Eelgrass/0.25-m2
2 o'clock. A A W,
6 o'clock ) Y
10 o’clock o | A) o
7 Mdcro Algae Percent Cover/0.25 m2
2 o'clock g o 1 U |
. 6 o'clock ' ¢ v
100clock |20 | /) /)
Dominant Algal f#/v@ | ~ )
Species:
Invertebrates
Goeduck |
Dungeness . |
o
Starfish v o7
Fish AN
5 -
Other =~
3%
\ DY




| CA@UVOV} Doe l

‘King County Eelgrass Survey Data Form

Date: _ g// /,P Z | Transect # JC _ S@u'ﬂd\

Transect Stops

| B 20 30 55 80—T—105
e Distancey | 220 | 246 2[,9 Aol 300
\ Depth: FANZRN/RWEAWE :
Time |Dophr@MERN |2/ 7| 20| 224| 324[32.4
Visibility | ]
3 Substrate
Boulder (%)
Cobble (%) 30| o | &
Gravel (%) 20 | 59|
Sand (%) . ag 700700
Mud(%) ~

Eelgrass/0.25 m2

2 o'clock: ) g &1 H 1/
6 o’clock £) O / |76 v
10 0’clock L, L=&6 | D |28 A7
' Macro Algae Percent Cover/0.25 m2
2 o’clock §K_) H4O | @ | ¢) | /O ’
6 o’clock — | /;@ T 21281 36
| . 10 o'clock s F5 2 /D [ =e
Dominant Algal |/ (| (4 [ a ATz
Species: mm/— ' o
é&b’f ng be, ST
Invertebrates \
Goeduck
Dungeness | Adorol
Starfish ‘ . -,
Fish | PovH abls 39{#
- d abdg

Other oreny Spon’l




Tim e

)

C/\ﬁ 2427, D o cic

-King County Eelgrass Survey Data Form

/I
Date: ?1?{//97/05 :

Transect# /7)) o~ 4
Transect Stops 'Y Joulk
~ == | 30 | 55 80 105
Time: Dis7ance (320 [340 | 360
Depth:. C:i Y | 24
Depialublicttf ) 2710 (2) 9] ] 212}
Visibility '

' - Substrate -
Boulder (%) ' ~
Cobble (%)

Gravel (%) —
Sand (%) {0 ] D~ /)Ji)
Mud(%) M ‘
s/0.25 m2
2 o’clock f(_//
6 o’clock
10 o’clock - ’ 7 ,/ -
; Macro Algae Percent Cover/0.25 m2
2 o’clock /D ‘
6 o’clock 1&/
10 o’clock &
Dominant Algal |/ /2
Species: .
' ‘ Invertebrates
Goeduck |
Dungeness
Starfish
/ N I | R
Fish yocK Eole | A Alhbs
A <
Other N
/]
/} \‘\ (\" gV
A 0 \\M\f_
J nit




Date: “’/ﬂ? Transect # { 45 fou?‘/é
- - Transect Stops .
} T I -#F| -89 | S 80 | 105
- | Fiewe. Dm‘?‘vhce 220l 2Ub| 240 276 Zoo| '
Depth: 9 | /M I 1 /21173
Time Reparaime (2,0 3Y3 | 34/ |21/ 7 347
Visibility rie ‘
~ Substrate
Boulder (%)
Cobble (%) 50|
Gravel (%) Y| Sd | Ho .
Sand (%) & 120 {60 [ (QU] [CD
Mud(%) -
_ Eelgrass/0.25 m2 ‘
2 o’clock g | d1lop |23
6 o'clock /4 | 19 A LA 117
10 o’clock A &) 0 &) &
: ' Macro Algae Percent Cover/0.25 m2
2 o'clock O 75 O 1 d 1320
6 0'clock 7¢ s0 | U. |12
10 o'clock £ O 75 54’{ 7) P
Dominant Algal | W/W| pilven | g Ul
Species: ‘ Stpcol
~ |Saveo o/
Invertebrates
Goeduck
Dungeness
Starfish
Fish
Other
Lgm
/ﬁ/ \ \
L, ‘o Ay rhav, o

H

ing County Eelgrass Survey Data Form

‘QXC vvon Doé /4

){9{: // %@de {m




chewron Doc k

- -King County Eelgrass Survey Data Form

)

=\ ] _
Date: K| I12/O5 - |Transect# L c—c
S Transect Stops . D 2 J 0l 1 ,
- = | = [ ® | 30 | 55 | 80 [ 105
|2 Diclance| 320 |340 [340 '
< |Depth: 1l 172 /2
RGN | 299/ 0Y|/2 23
Visibility 4
: Substrate
Boulder (%)
Cobble (%)
Gravel (%)
Sand (%) /00| 10D [)eX)
Mud(%) )
Eelgrass/0.25 m2
2oclock |2 ) [ 1 X | 2|
6 o'clock /21 /% ]
10 o’clock /e |/ l/
* " Macrq Algae Percent Cover/0.25 m2
2oclock [R£ | & | O | i
6oclock |42 ghd| 7]
10 o’clock so| 7<T 10
Dominant Algal L |
Species: e’l!!w CTANAA 3
‘ J 0 B
S &, 1 7 Mnvertebrates
Goeduck
Dungeness »;;,ﬁ
Starfish 1
' V)
Fish 2K )
" /\/
Other NYER
N
a4
23




CA?VV@A Dec i’k

-King County Eelgrass Survey Data Form

3 . , R &é

| , _ ‘
{Date: el /,93 Transect # (¥ &  Jdoulh
\ / Transect Stops

0 ] 10 | 20 | 30 | 55 | 80 | 105

- e D srance| 7200 | 2 e | 24 |2 F0| 20D| IA9 | HO |

o Depth: "/ Jo | /2 1 /2 | ]| /5 /',7
Time |Dopt=gbm |10 R ¢/0) [25F] 2 CC[3 W 430l 23
Visibility 7 1 i
) Substrate
Boulder (%)
Cobble (%) 4,57 ) : . ’ ,
- Gravel (%) S| So ' L 50
Sand (%) 1 1 so laod{e0lig? | [00] 5O
Mud(%) 1 :
Eelgrass/0.25 m2 N
2 o'clock &/ Zﬁ, ¢ | o] &/ Z | 117
" 6 o'clock O | o | & J 1]y /8

10 o'clock 0 (“9 o 1 7 / ElVi

3
Macro Algae Percent Cover(0.25 m2 ,.
2 o'clock 290 | 20| & | o /A > Y

6oclock ‘|78 | 2w ™ g {/ f 5] P,
10 o'clock S| 50| 7) (o (A i'C? s

Dominant Algal ' - v caboer |eabe
Species: U la U fomr ‘
' Invertebrates

Goeduck ’
| Dungeness

| Starfish P[\/ c{fw’

Fish

Other Poarh D0y

Mol pols

7A%AN 901/ A\




Tfmg »

CAC wwon DOC 74

-King County Eelgrass Survey Data Form

Date: R/J12 /o3 Transect# |, —~ < 4
o Transect Stops [0 Jou ™l
0 10 20 30 55 80 105
e Distonce|320 340 (360 350 | oo QT‘:‘O '
Depth: Sl 1 & [ | 14177
Depthr@aietW |1 20|V 2H9A] DUl /nes [JoX | 111
Visibility I O R R
Substrate
Boulder (%) I
Cobble (%)
Gravel (%) S0 lco |l & 1 <
Sand (%) 1O E? 9 g 195
Mud(%) ' ‘ =
. Eelgrass/0.25 m2
2 o'clock e /71 1 ZT - c)
6 o'clock [ o [ 12 [Z% | [ O
100clock " | A | 20 | 29/2 |7 ¢
Macro Algae Percent Cover/0.25 m2
2 o'clock, 20 ls0) | <5 2 g
6 o’clock “i) | Tco 2 'S
10 o’clock () | <0 LD s
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